Subvolumes containing the released virions and cellular budding sites were extracted from the tomograms based on criteria stated in Results. The released virions were centred in the subvolumes by iteratively aligning each virus to its own rotational average. The cellular budding sites were manually centred in the subvolumes by matching the cell membrane to a spherical reference.
Supplemental Experimental Procedures Preparing subvolumes
Subvolumes containing the released virions and cellular budding sites were extracted from the tomograms based on criteria stated in Results. The released virions were centred in the subvolumes by iteratively aligning each virus to its own rotational average. The cellular budding sites were manually centred in the subvolumes by matching the cell membrane to a spherical reference.
Measuring closures and radii
The centred subvolumes were transformed into spherical polar coordinates, and rotated such that the gap in the Gag layer was oriented along the z axis. In the spherical polar representation, every point in the volume is described by the coordinates (r,ϕ,θ), and the closure can be directly estimated by the angle θ where the Gag density ends. Thus, a mask can be applied by for the given θ value marking the (r,ϕ) plane, which after back-transformation into Cartesian coordinates yield a cone-shaped mask which should coincide with the rim of the Gag layer. The radii of curvature of the virions and buds were measured from radial density plots as the distance between the particle centre and the plasma membrane..
Calculating the number of Gag molecules from radius and closure
Given the radius and the closure of the Gag layer, its area can be calculated. The radius of the Gag layer (at the level of the CA domain of Gag) is r Gag =r membrane -12.5 nm [S1]. The area of a completely closed Gag layer is the surface area of a sphere, 4π r Gag 2 . For a closure smaller than 360°, the Gag layer will be smaller than the corresponding sphere by the factor (1-cos(θ))/2, where 2*θ is the closure (0° < 2*θ ≤ 360°). Thus, the expression for the area of the Gag layer in a virion or budding site with radius r membrane and closure 2*θ will be A Gag = 2*π*(r membrane -12.5) 2 *(1-cos(θ)).
Since the packing density of Gag in the immature lattice is known to be 9.24 nm 2 /Gag [S1], the number of Gag molecules in a virion/budding site with radius r membrane and closure 2*θ will be N gag = A Gag /9.24 = 2*π*(r membrane -12.5) 2 *(1-cos(θ))/9.24.
Correcting for geometrical distortions in tomograms of budding sites
Electron tomography of plastic sections causes two types of geometrical distortions of the volume: a slight compression of the specimen in the cutting direction, and shrinkage of the specimen in the direction of the electron beam. When appropriate, these distortions were corrected for in the measurements on the cellular budding sites, using equal parameters for all budding sites from the same tomogram, and choosing these parameters so that approximate sphericity of the buds was restored. Typically, the cutting compression was found to be 10-15%, and the beam-induced shrinkage ~20%. The Gag shell closures of the HIV-1 budding sites were measured as stated above on volumes corrected for shrinkage in z. The radii of the budding sites were measured as stated above on volumes corrected for cutting compression.
To minimize the influence of the specimen shrinkage, in the case of the radius measurements, only the central 50 nm of the bud (in z) was used.
Although they simplified the subsequent measurements, the corrections of the shrinkage and compression did not have a large impact on the measured properties, and did not alter the conclusions made based upon these. Figure S1 .
SDS-PAGE analysis of purified HIV-1. Virus was purified from the culture medium of infected MT-4 cells grown in the presence or absence of 2 µM lopinavir (LPV) as described in materials and methods. Samples from both purification steps were separated by SDS-PAGE and proteins were visualized by silver staining according to standard procedures.
Lanes S: sucrose pellet; lanes O: pooled peak fractions from Optiprep gradients. Purified recombinant CA protein, kindly provided by Vanda Bartonova, was used as a standard. Sizes of molecular mass standards are given on the left in kDa. Samples purified by Optiprep gradient centrifugation (lanes O) were processed for tomography. Figure S2 . Particle mass plotted against particle radius as measured by STEM.
STEM masses were corrected for the mean mass of TMV in the preparations as discussed in the text. Radii measured from STEM data were corrected for shrinkage according to the mean radii measured from the same cryo-EM preparations. The right hand axis indicates the equivalent number of Gag proteins as calculated according to Table S1 . The solid curve indicates the expected relationship between mass and radius for a 61% complete Gag lattice, and the dashed curve for a 100% complete Gag lattice. The virion content of various HIV-1 components has been quantified in previous studies relative to the Gagderived CA (or p24) protein. These calculations need to be revised for the observed incomplete Gag shell. Here, we have considered only those components which represent >0.5% of total virion mass. Besides these, a large number of other cellular proteins has been reported to be detectable in HIV virions from different sources [S11] . These minor components were left out of this calculation. The table contains data for particles of different diameters, assuming that they have a 61% complete Gag shell.
